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report. 
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PROJECT  SUMMARY 

Thi.3  study  involves  using  mycoplasmas,  cell  wall-less 
procaryotes  ,  as  the  sentinel  organisms  to  determine  the 
toxic  action  of  perf luorinated  hydrocarbons.  Three  species 
of  two  different  mycoplasma  genera  were  used  in  this  study. 
Acholeplasma  laidlawij  is  a  sterol  non-requiring  mycoplasma. 
Two  members  of  the  sterol  requiring  mycoplasmas  (genus 
Mycoplasma)  are  also  being  used  in  this  study.  These 
species,  M.  capricolum  and  M.  gallinarum.  are  more 

fastidious  than  A.. _ laidlawij  and  they  incorporate  up  to  10 

times  as  much  cholesterol  into  their  membranes.  This  trio  of 
strains  represent  similar  yet  different  microbes  with 
membranes  of  definable  character  which  can  be  tested  against 
toxins  with  possible  membrane  targets. 

I  have  been  studying  the  perf luorinated  straight  chain 
hydrocarbons,  nonadecaf luoro-n-decanoic  acid  (NDFDA)  and 
pentadecaf luoro-n-octanoic  acid  (PF0A).  Initial  work 
showed  that,  using  a  disc  inhibition  assay  (similar  to  that 
used  for  antibiotic  sensitivity  testing)  A.  laidlawij  was 
growth  inhibited  by  these  compounds  and  not  by  their 
counterpart  fatty  acid  compounds  ,  capric  and  caprylic  acid, 
respectively. 

Using  sterile  filter  paper  discs  loaded  with  25  ul  of 
100  mM  of  NDFDA,  growth  inhibition  of  the  two  Mycoplasmas 
species  was  less  than  1  mm  as  compared  to  cleared  zones  of 

2.0  mm  or  more  when  A._ _ laidlawij.  was  the  test  organism.  At 

similar  concentrations,  no  inhibitory  zones  were  noted  when 
capric  acid  was  tested  on  A.  laidlawij  or  M.  capricolum.  A 
small  inhibitory  zone  (<  1  mm)  was  observed  when  the  test 
organism  was  M._  _gal  1  inarunj . 

Studies  of  the  interaction  of  the  toxin  and  the  test 
cells  in  a  liquid  growth  medium  were  also  conducted.  For 
Acholeplasma  _laidlawii  propagated,  under  low  cholesterol 
growth  conditions,  the  minimum  inhi  biting  concentration  of 
capric  acid  and  NDFDA  were  determined  to  be  2.5  mM  and  0.5 
mM  ,  respectively.  When  A.  laidl.awii  was  supplemented  with 
horse  serum  (which  increases  the  cholesterol  content  in  the 
rri-'iiibrancs )  the  minimum  inhibitory  concentrations  were 
observed  to  be  5.0  mM  for  capric  acid  and  2.5  mM  for  NDFDA. 

Similar  tests  using  M.  gallinarum  and  M.  o  ipricolum 
were  performed.  Roth  organisms  were  grown  only  in  horse 
re-'rum  supplemented  medium  (defined  as  high  cholesterol 
conditions).  The  established  minimum  toxic  oenoTitrat  i  on  of 
both  capric  acid  and  NDFDA  was  the  same  (  2.5  mM  )  when 
M.  capricolum  was  the  test  organism.  When  M.  gallinarum  was 
the  test  organism,  it  appeared  that  capric  acid  was  more 
toxic  than  was  NDFDA  (5.0  mM  as  compared  to  2.5  mb). 
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Preliminary  studies  in  a  broth  culture  growth  system 
revealed  that  two  actions  of  the  perf luorinated  fatty  acids 
can  be  discerned.  At  concentrations  of  NDFDA  greater  than 
10  mM,  it  appeared  that  the  A.  laidlawii  cells  were  actually 
solublized  (e.g.  the  turbidity  of  the  cell- toxin  mixture 
decreased).  Analysis  by  sodium  dodecyl 
sulfate-polyacrylamide  gel  electrophoresis  (SDS-PAGE) 
revealed  that  polypeptides  were  lost  from  the  toxin  treated 
whole  cells  when  compared  to  the  untreated  cells.  The 
changes  in  SDS-PAGE  profiles  were  similar  to  those  seen  when 
a  detergent  such  as  sodium  dodecyl  sulfate  was  used  to  treat 
the  cells  .  In  addition,  alterations  in  polypeptide  profiles 
due  to  treatment  with  the  perf luorinated  fatty  acids  were 
not  similar  to  those  seen  when  Proteinase  K  was  used  to 
treat  the  cells.  Treating  the  cells  with  high  concentrations 
of  the  non-perf luorinated  fatty  acid  control  chemicals 
produced  similar  "detergent -1 ike”  activity  but  at 
concentrations  5  to  10  times  th-' t  of  the  perf  luorinated 
:ompounds.  Using  10  mM  concentrations  of  NDFDA  and  PFOA,  M , 

capr icolum  and  M. _ fiallinarum  polypeptide  profiles  were  not 

changed  as  compared  to  control  samples. 

ADDITIONAL  STUDIES 

Studies  carried  out  in  cooperation  with  Dr.  Daniel 
Levitt  of  the  Guthrie  Research  Institute,  Sayre,  PA  are  in 
progress.  Dr.  Levitt  and  I  have  found  that  1  mM  PFOA  or 
NDFDA  had  a  detergent- 1  ike  activity  on  several  tissue 
culture  human  cell  lines.  At  lower  concentrations  (0.4  mM 
for  NDFDA  and  0.8  mM  for  PFOA)  cells  are  growth  inhibited 
but  not  solubilized.  The  exact  toxic  dose  was  dependent  on 
the  growth  conditions  used  for  the  tissue  culture  cells.  We 
shall  be  continuing  those  studies.  These  preliminary 
findings  greatly  parallel  the  results  noted  here  for  the 
mycoplasma  studies. 

Work  with  Dr.  A1  ox  Shrift  of  my  Institution  has  begun 
in  regard  to  defining  the  toxic  action  of  the  element 
selenium.  Selenium  is  an ■ essential  m ic ro - nu t r i ont  but,  at 
higher  concentrations,  is  toxic  to  many  cells.  Recently,  a 
natural  accumulation  of  selenium  has  turned  a  reservoir  in 
California  into  a  designated  toxic  waste  area.  Using  a 
mycopl  asma  test  system,  1  h  ive  found  that  -mycopl asmas  e  n 
t.olex'ate  levels  of  inorganic  selenium  typically  toxic  to 
most  other  bacteria.  I  am  currently  investigating  the 
mechanism  of  this  selenium  tolerance.  Preliminary  data  from 
this  study  has  been  used  in  an  NTH  grant  pro pa sal  recently 
submitted  by  Dr.  Unrift  *nd  myself. 


